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Abstract 
Productivity among manufacturing production lines can be considered as a crucial part since this can result in improved 
production and utilization of the available resources. Effective utilization of manpower comes with advantages such as reduction 
in costs, clarity in performing tasks, saves both money and time and less wastes in resources. In this study, work sampling 
technique was utilized to measure the manpower utilization of the company. It was observed that current efficiency was 33.67%.  
Recommendations such as re-assignment of tasks and workers per workstation, additional employees that will sustain the 
deficiency in the current production, strictly followed production schedules, and lastly, fully utilize the capacity of the machines 
is expected to increase its production capacity.  
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1. Introduction 
As defined by Subramaniam, Husin and Yusop (2007), a production line is a set of sequential process established 
on an industrial shop floor [1].  In addition, a production process or a manufacturing process is considered to be a 
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transformation of raw materials or components into desired finished goods and outputs. The stages in a common 
production procedure involve procurement, fabrication, assembly, testing, packaging and distribution. Thus, 
production lines in industry sectors can be categorized into three types namely (1) automated production lines, (2) 
semi–automated production lines, and (3) manual production lines. The nature of manufacturing lines depends on 
the complexity of the manufacturing parts, the volume of the production, the sensitivity of the product, and most 
importantly, its cost. Usually, industries’ management plan does their production line layouts according to their 
production requirements. 
Nowadays, due to the modernization of industries, new technologies were introduced to ease the human efforts in 
the production lines wherein machineries were installed to assist human workers. With this kind of manufacturing 
line, it is considered to have a semi–automated production.  In a semi–automated production line, there are two 
factors that might affect its productivity and the volume of its good outputs, namely the machine efficiency and 
manpower utilization. 
Workers play a major role in the production shop floor especially when it comes to meeting the targets of the 
company. Human performance does vary from time to time depending on their capability and the duration of their 
work. When the performance of a certain worker drops, the production output also drops. Improper monitoring of 
workers usually results into low standards of production output and will increase the maintenance of the 
machineries. The major factor contributing to this is the attitude of the workers themselves. Most of the workers 
tend to perform in an average manner and for most of the time they will have less productivity and will result to 
delays on the planned production time. 
Effective utilization of manpower comes with a lot of advantages such as (1) Reduction in cost; (2) Clarity in 
performing tasks; (3) Saves money as well as time; (4) Less wastage in case of resources; and (5) Organizational 
goals can be achieved faster. In addition, effectiveness in manpower utilization helps the employees to find the 
opportunities and to perform accordingly. Thus, effective utilization of manpower in the organization can lead to an 
easier achievement of the organizational goals. Moreover, every company aims to maximize the productivity and 
efficiencies of their labor forces. Along with this desire, it is also better to focus and to give an eye on the actual 
production outputs produced by the company.  
In this case study, focus was on the manpower utilization of the production employees in the hotdog production. 
As mentioned by the production head, the company is forecasting to increase its demand in volume for the years to 
come.  Also, this study was an opportunity to set production standard time/s.  
1.1. Problem statement 
According to the production rate of the company, there are approximately 18,083 kilograms of hotdogs that are 
produced in year 2010, 18,550 kilograms produced for year 2011, 19,250 kilograms of hotdogs for year 2012, and 
19,600 kilograms produced for year 2013.  
The target annual output for hotdog production is 9,240 batches (73,920 kilograms) based on the forecast. This 
requires approximately 35 batches (280 kilograms) to be produced per day. However, current production only 
averages 22-25 batches daily, resulting to unmet production target. 
Significant growth in the sales of hotdog products for the company is expected in the coming years. For the 
company to achieve this, the company must maximize its efforts to increase its manufacturing capacity to meet 
customer demand without setting aside the quality and the cost of their product. 
1.2. Objectives of the study 
For this study, the aim is to maximize the utilization of manpower.  This study aims to answer and to develop the 
following objectives: 
 
x To determine if the current process for hotdog production has adequate manpower; 
x To improve current system by knowing the optimal number of workers per workstation; 
x To provide a standard time for hotdog meat processing that will be used for computing the number of workers 
needed per process to meet their target of increasing production capacity by 20-30%. 
342   Yoshiki B. Kurata et al. /  Procedia Manufacturing  3 ( 2015 )  340 – 345 
 
 
 
 
 
 
 
 
 
Fig. 1. Manufacturing Process of Hotdog Products. 
2. Hotdog meat processing procedure 
The hotdog meat products undergo different processes in order for it to be processed in different specifications 
depending on its demand and capacity. 
The hotdog meat products undergo different processes with specifications depending on demand and capacity. 
An overview of the hotdog meat processing is shown in Figure 1. This process starts with cutting and grinding of 
raw materials which is basically a combination of different meats. The ground meat is mixed with seasonings and 
flavorings, and weighed according to specification. The stuffing process follows where casings are filled. Products 
are then prepared (drying process) for cooking.  Hotdogs undergo 2 stages of cooking: (1) it is initially cooked 
through the smoking process and then (2) cooked by steaming. This produces well-cooked hotdogs. It goes into the 
cooling process (90°F) to lower the temperature of the hotdogs through ice dipping and prevents microorganisms 
from entering the processed product. Finally hotdogs are packaged according to weight, type and batch. 
3. Research design and methodology 
Preliminary data investigation was made to have a glimpse of the hotdog production’s totality. It was observed 
that that for a normal production time of eight hours (480 minutes), the workers spent 0.90 hour (53.78 minutes) as 
their idle time on average. The remaining 7.10 hours (426.22 minutes) are spent on working in their stations in the 
production area. Figure 2 shows the breakdown of the timings. 
The work sampling technique was used to obtain necessary data on the proportion of time spent by employees 
during the day.  To obtain 95% confidence and a 5% error rate, a total of 150 observations were made. 
 
 
 
 
  
 
 
 
 
 
 
 
 
Fig. 2. Proportion of Workers’ Timing Hours based on the Preliminary Measurements. 
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4. Results and discussion 
The results of the work sampling for each worker is shown in Figure 4. The utilization percentages are shown as 
Table 1. 
Table 1. Manpower Utilization of the Company’s Production Workers. 
Worker Overall Production Hotdog Production 
1 73.13% 51.25% 
2 67% 50% 
3 81.25% 31.25% 
4 72.50% 48.75% 
5 86.25% 58.13% 
6 64.38% 40.63% 
7 63.75% 39.38% 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Percentage of Workers’ Productivity. 
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With the observed normal times, the standard time per process was determined. The summary table which shows 
the normal time and standard time per process is shown in the table below. 
    Table 2. Standard Time per Process. 
Process Normal Time (minutes) Standard Time (minutes) 
Cutting 5.0038 5.5543 
Grinding 4.1043 4.5557 
Weighing 3.6123 4.0097 
Chopping 3.8814 4.3084 
Casing 0.8454 0.9383 
Stuffing 1.7664 1.9067 
Drying and Smoking 129.7984 144.0762 
Cooking 23.7729 26.4406 
Cooling 22.8394 25.3798 
Packaging 4.9042 5.4436 
 
One of the concerns of this study is to increase the current capacity of the company to produce hotdogs since 
according to the production head, they are expecting that there will be an increase in the demand for their hotdog 
products. To solve the required number of workers per workstation to meet the target production of 35 batches (280 
kilograms) per 8-hour shift (excluding lunch break), the formulas were used [2]: 
 
 
ࡾࢋ࢛ࢗ࢏࢘ࢋࢊ͓࢕ࢌࢃ࢕࢘࢑ࢋ࢙࢘ ൌ  ࡿ࢚ࢇ࢔ࢊࢇ࢘ࢊࢀ࢏࢓ࢋ࢖ࢋ࢘ࢃ࢕࢘࢑࢙࢚ࢇ࢚࢏࢕࢔ࡹ࢏࢔࢛࢚ࢋ࢙࡭࢒࢒࢕࢝ࢇ࢈࢒ࢋ࢖ࢋ࢘࡮ࢇ࢚ࢉࢎ  (1) 
 
 
ࡹ࢏࢔࢛࢚ࢋ࢙࡭࢒࢒࢕࢝ࢇ࢈࢒ࢋ࢖ࢋ࢘࡮ࢇ࢚ࢉࢎ ൌ  ࢀ࢕࢚ࢇ࢒ࢃ࢕࢘࢑࢏࢔ࢍࢀ࢏࢓ࢋࢀ࢕࢚ࢇ࢒͓࢕ࢌ࡮ࢇ࢚ࢉࢎࢋ࢙࢚࢕࢈ࢋࡼ࢘࢕ࢊ࢛ࢉࢋࢊ (2) 
 
 
ࡱࢌࢌ࢏ࢉ࢏ࢋ࢔ࢉ࢟ ൌ  ࢀ࢕࢚ࢇ࢒ࡿ࢚ࢇ࢔ࢊࢇ࢘ࢊࢀ࢏࢓ࢋ࢕ࢌࢇ࢒࢒ࢃ࢕࢘࢑࢙࢚ࢇ࢚࢏࢕࢔࢙ࡿ࢒࢕࢝ࢋ࢙࢚ࡻ࢖ࢋ࢘ࢇ࢚࢏࢕࢔ࢀ࢏࢓ࢋ ࢞૚૙૙Ψ (3) 
 
In table 3, the number of workstations and the processes allocated to each workstation are specified. After 
computing the necessary details per workstation, theoretically, we can see that there is insufficient number of 
workers in some workstations. 
Table 3. Theoretical Ideal Number of Workers per Workstation. 
Workstation 
Number Specific Processes 
Standard Time per 
Workstation 
(minutes per batch) 
Minutes 
Allowable per 
Batch to be 
Produced 
Computed # of 
Required 
Workers per 
Workstation 
Ideal 
Number of 
Workers per 
Workstation 
Existing Number 
of Worker/s per 
Workstation 
1 
Cutting 
Grinding 
Weighing 
27.77 
22.78 
20.05 
68.57 1.03 2.00 1.00 
2 Chopping 
Casing 
21.54 
4.69 
68.57 0.38 1.00 1.00 
3 Stuffing 9.80 68.57 0.14 1.00 1.00 
4 Drying and Smoking 
Cooking 
Cooling 
144.08 
26.44 
25.38 
68.57 2.86 3.00 1.00 
5 Packaging 27.22 68.57 0.40 1.00 3.00 
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As shown also in the table, workstations 1 and 4 indicate under-manned workstations.  First, workstation 1 
involves the processes of cutting, grinding and weighing. According to the computation, the ideal number of 
workers to be in workstation 1 is 2 people; and currently the company just have 1 employee.  Secondly, workstation 
4 does the drying and smoking, cooking and cooling.  It was determined that 3 people ideally should be assigned in 
the workstation to maximize the working time to produce 35 batches (280 kilograms).  Unfortunately, there is only 
one employee working in workstation 4.  Meanwhile, workstation 5 who does packaging has 3 employees, but just 
one employee can do the task. 
A series of tasks are performed to create a specific part on the hotdog products as they arrive in each process, 
such as weighing, cutting, drying, cooking, cooling and many more. Almost all of these tasks are performed by 
workers with the aid of simple machines; and only smoking mainly depends on a machine. Even that smoking is the 
only process that undergoes a machine process; it must be closely monitored by a worker. Knowing this in mind, 
efficiency must be taken more into consideration as we can determine if we are on track of what is going on inside 
the production. 
The current efficiency of the production is very low in terms of comparing it with the computed idle time. Thus, 
we can also see that the slowest operation time occurs in the fourth workstation which includes the processes of 
drying and smoking, cooking and cooling. In addition, these processes highly rely more on the machine work rather 
than the manual work. The present system’s efficiency of 33.67% is alarming in terms of the possible capacity and 
utilization of the manpower of the company. 
5. Conclusion and recommendations 
This study aims to identify the current manpower utilization of the company in terms of their hotdog meat 
processing production. Upon observation of the hotdog production line, it was observed that the current utilization 
of employees is not maximized well. 
In order for the company to solve its current existing problems in manpower utilization in hotdog production, the 
following recommendations are proposed: 
 
x Re-assignment of Tasks per Workstation and re-assignment of Workers in the Workstation 
x Additional Employees in the Production 
x Strictly Follow Production Schedules 
x Fully Utilize the Capacity of the Machines 
 
Implementing the above recommendations is expected to produce at least 40 batches of hotdog meat products 
daily.  In addition, this can be possible even without the overtime periods made by the employees. If these will be 
done, costs incurred by the company will be decreased. Thus, it will increase the productivity and the throughput of 
the company in producing meat products. 
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